Introduction
The mouse mi locus encodes a transcription factor belonging to the basic-helix-loop-helix -leucine zipper family denoted hereafter as the microphthalmia transcription factor (MITF). 1, 2 The mutant mi allele produces an abnormal MITF protein that lacks one out of the four consecutive arginines in the basic domain (denoted hereafter as mi -MITF). 1, 3, 4 The mi-MITF is defective in DNA binding, nuclear translocation, and transactivation of target genes. [5] [6] [7] [8] Another mutant allele is the tg allele, which is the MITF gene bearing a transgene insertion mutation in its 5' flanking region. 1, 9 Although the coding region of the MITF gene in C57BL/6 (B6)-tg/tg mice is normal, significant amounts of MITF were not detectable in cultured mast cells (CMCs) derived from the spleen of B6-tg/tg mice.
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Both B6-mi/mi and B6-tg/tg mice show microphthalmia, lack of melanocytes and a decrease in skin mast cells. 11 B6-mi/mi mice show osteopetrosis but B6-tg/tg mice do not. 12 Most B6-mi/mi mice die upon weaning due to the failure of teeth eruption caused by the osteopetrosis, whereas most B6-tg/tg mice survive to adulthood. Mast cell numbers in skin tissues were comparable between B6-mi/mi and B6-tg/tg mice. 13 However, only B6-mi/mi mice showed a decrease of heparin content in skin only.
For personal use at PENN STATE UNIVERSITY on . bloodjournal.hematologylibrary.org From 4 mast cells. 14 Gene expression profiles of CMCs were compared between B6-mi/mi and B6-tg/tg mice. The transcription of mouse mast cell protease (mMCP)-2, mMCP-4, mMCP-5, mMCP-6 and mMCP-9 genes decreased severely in both B6-mi/mi CMCs and B6-tg/tg CMCs. [15] [16] [17] [18] The transcription of the genes encoding c-kit receptor tyrosine kinase (KIT), granzyme B, tryptophan hydroxylase, and N-deacetylase/N-sulfotransferase 2 was reduced severely in B6-mi/mi CMCs, but the reduction of transcription of these genes was not so severe in B6-tg/tg CMCs. 8, 13, 19 This indicated that the mi-MITF possessed an inhibitory effect on the transcription of KIT, 19 granzyme B, tryptophan hydroxylase and N-deacetylase/N-sulfotransferase 2 genes. 8, 13, 19 We have shown that B6-mi/mi CMCs have a variety of abnormal phenotypes. [5] [6] [7] [8] One is that they adhere poorly to fibroblasts. 20 A considerable number of B6-+/+ CMCs cultured on a monolayer of fibroblasts adhere to the fibroblasts, 20 -22 but significantly fewer B6-mi/mi
CMCs do this. 20 In the present study, we examined the number of B6-tg/tg
CMCs that adhered to NIH/3T3 fibroblasts. We also assessed the adherence to fibroblasts of CMCs derived from B6-Mi wh /Mi wh mice, which have a single altered amino acid in the basic domain of MITF. 23 We found that only.
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The deficient transcription of SgIGSF appeared a cause of the defective adhesion of CMCs derived from MITF mutant mice to NIH/3T3
fibroblasts.
Materials and methods

Mice
The original stock of B6-mi/+ and B6-Mi wh /+ mice was purchased from the Jackson Laboratory (Bar Harbor, ME). VGA-9-tg/tg mice were kindly provided by Dr. H. Arnheiter (National Institute of Health, Bethesda, MD). All MITF mutant mice were maintained by consecutive backcrosses to our own inbred B6 colony (more than 12 generations at the time of the present experiment).
Homozygous mice were produced by crosses between female and male heterozygotes of each genotype and selected by their white coat color. The WB-+/+, WB-W/W, WBB6F 1 -+/+ and WBB6F 1 -W/W v mice were purchased from the Japan SLC (Hamamatsu, Japan). 
Cells
Spleens from 2 to 3-week-old mice were passed through first a 23-gauge needle, and were cultured in -minimal essential medium ( -MEM; ICN Biomedicals, Costa Mesa, CA) supplemented with 10% pokeweed mitogen-stimulated spleen cell-conditioned medium (PWM-SCM) and 10% fetal calf serum (FCS; Nippon Biosupp Center, Tokyo, Japan). PWM-SCM was prepared as described previously. 25 Half of the medium was replaced every 7 days. Four weeks later, more than 95% of the cells were CMCs. To examine growth kinetics of CMCs, 
cDNA libraries and isolation of clones
A cDNA library of B6+/+ CMCs and the (+/+ -mi/mi) subtracted cDNA library were constructed previously. 7, 29 Sequencing and isolation of clones from the libraries were performed as described previously. 7, 27 The DNA sequences were used to search the National Center for Biotechnology Information database using the BLASTN algorithm.
Northern blotting and hybridization was performed using standard methods.
Relative signal intensity was calculated with the BAS 2000 system (Fuji Photo Film Co., Tokyo, Japan 
Antibodies
A rabbit polyclonal antibody against SgIGSF was made in Kanazawa University (by T. W. and S. I.). The method of preparation and the sensitivity of the antibody are described in detail elsewhere (T. Wakayama and S Iseki, manuscript submitted). Briefly, rabbits were immunized against the synthetic polypeptide containing 15 amino acids of the C-terminus of SgIGSF. Four months later, the rabbit sera were purified with an affinity column containing the synthetic polypeptide. The anti-MITF antibody has been described previously. 30 Other primary antibodies used are specific for KIT (M-14 
Ltd.).
Western blot analysis
CMCs and mouse tissues were lysed in a buffer containing 50 mM Tris-HCl (pH 8.0), 150 mM NaCl, 1% Triton X-100, and 1 mM phenylmethylsulfonyl fluoride. The resulting lysates were separated on 10% SDS-polyacrylamide gels, 
Transfection of CMCs with retroviral vector
The pCX4bsr vector, a modified pCXbsr vector, 31 was kindly provided by Dr. T.
Akagi (Osaka Bioscience Institute, Osaka, Japan). A clone containing full-length SgIGSF cDNA was isolated from the B6-+/+ CMC cDNA library. The relative luciferase activity was calculated as described previously.
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Electrophoretic gel mobility shift assay (EGMSA)
only.
For personal use at PENN STATE UNIVERSITY on February 20, 2013. bloodjournal.hematologylibrary.org From GST and GST-+-MITF were produced previously. 5 Two oligonucleotides were synthesized: E, 5'-GCTTTAATGTGTAACTCATTTGATGGGTTGGCCGA-3'
[nucleotide (nt) -1506 to -1472 of the SgIGSF promoter], and mE, 5'-GCTTTAATGTGTAACTCTTTAGATGGGTTGGCCGA-3'. EGMSA was performed as described previously.
7 Table 1) .
Results
Poor attachment of CMCs derived from MITF mutants to NIH/3T3 fibroblasts
Isolation of SgIGSF gene as a transcriptionally downregulated gene in
B6-mi/mi CMCs
We constructed a cDNA library from B6-+/+ CMCs, and subtracted it with mRNAs expressed in B6-mi/mi CMCs. 7 The (+/+ -mi/mi) subtracted cDNA only.
For personal use at PENN STATE UNIVERSITY on February 20, 2013. bloodjournal.hematologylibrary.org From 13 library proved to be enriched with clones that were transcriptionally downregulated in B6-mi/mi CMCs. 7, 8 From the subtracted library, we attempted to isolate cDNA clones whose gene product may explain the deficient adhesion of B6-mi/mi and B6-tg/tg CMCs to NIH/3T3 cells. We sequenced approximately 600 clones from the library, and found a clone (#236) that carried part of the cDNA sequence encoding SgIGSF (Spermatogenic Immunoglobulin Superfamily). The cDNA of SgIGSF was recently cloned from mouse testes, and has a putative transmembrane domain and an extracellular domain consisting of three immunoglobulin-like loops. 24 We performed Northern blot analysis on RNAs extracted from B6-+/+, B6-mi/mi and B6-tg/tg CMCs using clone #236 as a probe. Two transcripts were detected near the positions of 28S and 18S in B6-+/+ CMCs: the expression of the longer transcript was much stronger than that of the shorter one ( Figure 1A ). This result was consistent with the result reported by 
Tissue distribution of SgIGSF
We examined the expression of SgIGSF in various tissues of B6-tg/tg mice.
Lysates of testes, spleens, lungs and stomachs were obtained from B6-+/+ and B6-tg/tg mice, and were blotted with the anti-SgIGSF antibody. In spite 
Localization of SgIGSF
CMCs of various genotypes were cultured in suspension in the presence of PWM-SCM. Cytospin preparations of the suspension cultured CMCs were made and stained with anti-SgIGSF antibody. When aggregates of B6-+/+ CMCs were observed, the SgIGSF-specific fluorescence was detected in the area of cell-to-cell contact ( Figure 4A ). The SgIGSF-specific fluorescence was not detectable in B6-+/+ CMCs that isolated from each other. Even when aggregates of B6-tg/tg CMCs were observed in cytospin preparations, no SgIGSF-specific fluorescence was detectable ( Figure 4B Figures 1C and 4C) . (Table 2) .
Transfection of cDNAs encoding SgIGSF or +-MITF
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Transcriptional activation of the SgIGSF gene by +-MITF
We examined the effect of +-MITF and mi-MITF on the transcription of the Figure 8B, lanes 3 and 4) .
Discussion
In the present study, we examined cell-to-cell adhesion phenotypes of CMCs and NCAM-2. 24 A putative motif sequence that connects to actin cytoskeleton was present in the intracellular domain of SgIGSF and IGSF4. 35 Recently, IGSF4 was found to be identical to TSLC1 (tumor suppressor in lung cancer-1). 36 only.
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